TOTAL KNEE ARTHROPLASTY (TKA), or total knee replacement, is one of the most common orthopedic procedures in the United States, with about 600,000 performed annually. 1 With the general population aging, the number of TKA procedures is estimated to increase to about 1.5 million by 2015. 2 
Who needs TKA?
TKA is an elective procedure usually indicated for relief of pain in patients with osteoarthritis (OA) of the knee (see Understanding OA of the knee), rheumatoid arthritis, juvenile rheumatoid arthritis, or osteonecrosis, which increases with age. 2 Conservative treatments for early OA include activity modification, weight loss, physical therapy, analgesics, nonsteroidal anti-inflammatory drugs (NSAIDs), glucocorticoid injections, or viscosupplementation. If these don't relieve pain, arthroscopic procedures, surgical repair, or meniscal or cartilage transplants may be tried. 3 If the patient still experiences debilitating pain despite more conservative treatment, TKA is the treatment of choice. 3 The criteria for TKA can include subjective factors of pain, limitation of motion, and decrease in quality of life. More concrete indicators from the Centers for Medicare and Medicaid Services (CMS) require documentation of reports of pain in the affected joint that increases with activity and weight bearing, interferes with the activities of daily living, and is present on passive range of motion.
For surgical preauthorization with commercial insurers, as well as for postoperative reimbursement from CMS, documentation must include limited range of motion, crepitation, and joint effusion or edema. Radiologic findings are documented with symptom management of continued pain after failed conservative measures, such as NSAIDs, glucocorticoid injections, viscosupplementation, or physical therapy for at least 12 weeks. 4 Contraindications to TKA include knee sepsis, severe peripheral vascular disease, and medical conditions (such as cardiac and pulmonary disease or obesity) that increase the risk of serious intraoperative complications.
One knee or two?
In patients with advanced OA in one knee, the second knee often is affected. Bilateral TKA options include a staged procedure with a certain time interval between the two procedures but during the same hospitalization; simultaneous bilateral TKA using two surgical teams; or bilateral TKA using one team with the patient under a single anesthetic event. 5 The benefits of simultaneous bilateral knee replacement include the social and economic advantages of one hospitalization. Inpatient hospitalization for bilateral TKA is similar to that for a unilateral procedure. 6 Simultaneous TKA potentially reduces the cost of a second hospitalization. 5 Opting for one hospitalization requires one rehabilitation phase and one absence from work. In 1992, Medicare reduced the reimbursement for a second replacement by 50% if a second procedure is performed in less than 90 days. 6 A single surgical procedure also limits the exposure of anesthesia risks, and promoting symmetrical rehabilitation of both knees is a potential benefit. 5 Studies have shown that when two surgical teams operate at the same time, patients experience a lower rate of systemic complications and fewer wound infections. 7 A body mass index of 30 or higher is a strong predictor of bilateral OA of the knee. With the estimates of obesity in the U.S. population near 50%, this clinical situation arises with increased frequency.
Bilateral knee replacement risks include increased blood loss, lengthier OR time associated with increased post-op complications, higher mortality 30 days after surgery, and neurologic complications such as confusion and stroke. The risks of simultaneous bilateral TKA increase with advancing age. 5 The additional blood loss from the second knee in a simultaneous bilateral TKA often leads to a need for a blood transfusion. In older patients whose cardiorespiratory systems are already compromised, this additional blood loss can impair already fragile regulatory mechanisms. 7 Gastrointestinal and urinary problems such as nausea, vomiting, constipation, and urinary retention are significantly more common in patients who undergo simultaneous bilateral TKA. 6 Ultimately, the decision to perform simultaneous bilateral TKA is based on the patient' s age, preoperative deformity and function level, preoperative comorbidities, and American Society of Anesthesiologists classification. 5 (See American Society of Anethesiologists physical status classification system.)
Preoperative care
Medical clearance for bilateral TKA is the same as for unilateral TKA.
Understanding OA of the knee 3 OA of the knee causes slow, progressive damage to the cartilage, bone, joint capsule, and surrounding muscles. The joint becomes painful, stiff, and weak, causing constant pain and significant limitation in activities of daily living.
The pathologic process of OA has been well described, but why it starts and how and why it progresses are unknown. Risk factors such as advanced age, female gender, obesity, and genetics have been identified, but research is still being done on how they contribute to OA.
OA of the knee may result from a complex interaction between modifiable and nonmodifiable risk factors that stress the knee joint. Repair and regenerative processes are overwhelmed and the knee is permanently damaged.
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The preoperative assessment includes complete blood cell count, basic chemistry panel, coagulation profile, and urinalysis within 7 days of surgery; complete history and physical within 30 days of surgery; ECG if over age 50; and chest X-ray if requested by the healthcare provider. Some surgeons require autologous donation of one unit of blood at 3 weeks and 2 weeks before surgery. (If the autologous blood isn't needed, it' s discarded because autologous blood can't be used for patients other than the original donor.) The main reason for preoperative donation is to prevent transmission of viruses from banked blood. The practice of autologous donation is controversial because some patients become anemic preoperatively and don't recover before surgery. 8 Two weeks before surgery, all NSAIDs and aspirin-containing medications are discontinued to prevent excessive bleeding during surgery. Instruct the patient to begin showering using chlorhexidine on the entire body (excluding the face and perineal area) 2 days before surgery. 9 Patients undergoing TKA are prescreened for methicillin-resistant Staphylococcus aureus (MRSA) colonization via nasal swab. Identification of MRSA-colonized patients at the preoperative phase facilitates the initiation of treatment with twice-daily mupirocin nasal ointment applications (with a total therapy time not to exceed 7 days), as well as appropriate I.V. antibiotic selection while hospitalized. 9 The identification and pretreatment doesn't delay surgery, though patients are continued on contact precautions while hospitalized.
Preoperative education programs help prepare patients for surgery and involve them in the plan of care. 10 Preoperative education decreases anxiety by teaching them about the pre-and postoperative process and increases personal motivation required during the recovery period. The patient and family' s overall satisfaction and their ability to recall information is increased regarding the pre-and postoperative education when the material is reinforced. 11 Reinforcement of the printed material may be consolidated in a comprehensive guide to TKA and in individual instruction brochures or videos programmed on patient-centered TV. In a preoperative class, emphasis is placed on preoperative exercises, unless pain is a limiting factor, especially because patients will need upper body strength after bilateral TKA.
Another important aspect to review preoperatively is a discussion of the patient' s home environment. Safety modifications such as grabbar installation in the bathroom or additional stair railings might be necessary before patients return home.
During the preoperative period, advise patients to explore inpatient rehabilitation options. Some commercial insurers as well as Medicare may be more likely to authorize transfer to an acute inpatient rehabilitation facility after bilateral TKA versus unilateral due to the increase in acuity level. (For a quick review of the TKA procedure, see An overview of TKA.)
Postoperative recovery
Once the patient is moved to the inpatient unit, conduct a head-totoe assessment and orient the patient to the environment. Assess the patient' s pain using a 0-to-10 pain intensity rating scale, where 0 is no pain and 10 is the worst pain imaginable. 12 After TKA, many patients experience severe pain and preemptive analgesia appears to be the best way to begin pain management. around-the-clock oral opioids such as oxycodone and around-the-clock NSAIDs such as celecoxib. 2 Maintaining adequate pain control is necessary so patients can take part in their physical therapy. 11 Peripheral nerve blocks (PNBs) at the operative site reduce adverse reactions from systemic opioids, such as nausea, vomiting, drowsiness, pruritus, and constipation. If bilateral continuous PNBs are used, anesthesia may titrate the dose to prevent toxicity.
Cryotherapy with cold gel packs applied on top of the postoperative dressing prevents direct skin exposure to cold and decreases patient shivering. Lower pain scores have been reported with adjuvant cryotherapy.
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Continuous passive motion (CPM) devices providing gentle knee flexion and extension may be used to improve range of motion. 2 The initial setup of CPM is performed by the orthopedic technician, nurse, or physical therapist within 24 hours after surgery. This includes verifying the CPM settings with the healthcare provider' s prescription, premedicating the patient as needed, and assessing the patient' s response to and tolerance of the therapy.
CPM is commonly used in rehabilitation facilities, but its effectiveness hasn't been established. The use of CPM for patients who had TKA didn't decrease hospital length of stay. 13 Physical therapy evaluation may begin as early as the day of surgery. Early mobilization and physical therapy with exercises and ambulation restore strength to the operative joint(s). Use of a knee immobilizer with ambulation prevents knee buckling if PNB is used. The knee immobilizer is no longer needed once numbness has dissipated and quadriceps strength has returned. An occupational therapy evaluation is conducted on the first postoperative day for a review of all activities of daily living.
The indwelling urinary catheter is removed within 24 hours unless the epidural catheter remains in place for pain control. Continue patient teaching on use of the incentive spirometer, ankle and foot pumps, and bilateral intermittent pneumatic compression (IPC) devices. Dressing changes on a specific postoperative day as well as the use and removal of wound drainage devices and removals (day 1 or 2 after surgery) are often surgeon-specific.
Possible complications
Complications after TKA may include venous thromboembolism (VTE), fat embolism syndrome (FES), hemorrhage, pneumonia, and prosthetic joint infection. 1 • Use of bilateral IPC devices, hydration, anticoagulant prophylaxis beginning on the first night of surgery, and foot/ankle exercises reduce the risk of VTE and FES.
• Excess drainage from the wound drainage device or directly from the surgical site may be managed by compression wrap at the surgical site.
• Pneumonia may present with fever, leukocytosis, increased secretions, and pulmonary infiltrates on chest X-rays. The first line of defense is turning, coughing, and deep breathing, early ambulation, and use of the incentive spirometer each hour while awake.
• To prevent future prosthetic joint infections, teach patients about oral antibiotic prophylaxis before any potentially contaminating and invasive procedures (including dental work). 9, 14 Advise patients to treat constipation with stool softeners and laxatives, and increase their dietary fiber and fluid intake unless contraindicated.
Patient expectations are important outcome predictors throughout the rehabilitation phase. Pain management is critical for effective participation.
Successful outcome
TKA can help patients with OA of the knee, rheumatoid arthritis,
An overview of TKA
TKA is performed with the patient in the supine position, using general, spinal, or epidural anesthesia. 1 The procedure is done in four basic steps:
1. Damaged cartilage surfaces at the ends of the femur, tibia and patella, as well as a small amount of underlying bone, are removed using alignment devices for exact bone removal.
2.
Titanium components are added that recreate the surface of the joint. They're cemented or "press-fit" (noncemented) into the bone.
3.
Depending on the surgeon and the patient's condition, the undersurface of the patella is cut and resurfaced with a plastic button.
4.
A plastic spacer is inserted between the metal components to create a smooth gliding surface. 
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